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From our range of Firebricks, 
High Alumina Bricks and Basic 
Bricks we are in a position to 
supply the correct type of 
refractory to suit all zones in 
Rotary Cement Kilns and also 
in Cement Coolers. Made in 
modern plants under carefully 
controlled conditions, all our 
refractory products possess the 
necessary properties for 
long and dependable life. 


Preheating and Inter- 
mediate Zones — 
Thistle, Nettle and Stcin 
50 Firebricks. 


Burning Zone — 

Stein 63 and Stein 70 High 
Alumina Bricks and Stein 
Mag C Magnesite Chrome 
Brick. 


%& Copies of our Pamph- 
lets Nos. 1 and 2 will be 
gladly sent on request. 


JOHN G. STEIN & €° L’ Bonnybridge. Scotland 


Telephone: BANKNOCK 255 (4 lines) 
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for economy 
in grinding media 


| Itis not the initial cost of the Grinding Media, but the FINAL COST PER 
_ TON OF MATERIAL GROUND that really matters. Steel Grinding Media 
—though more costly initially—are of much better wearing quality than iron or 
alloy. There is no scrap, no gaits or fins, and no risk of breakages in wet or 
dry grinding, as with cast iron. With their higher Brinell Hardness, Steel 
Bodies last longer and grind better than cast bodies. 


use SLUGOIDS (Regd. 532240) for ordinary grinding. 


“ Slugoids ’’ have a length equal to their diameter. 


| use CRETOIDS (Regd. 573298} for extremely fine 


grinding as with rapid-hardening cement. The most efficient media yet 
produced. ‘Cretoids’’ in tests have produced greater output to the 
same fineness as other media, or a fixed output to much greater fineness 
than any other grinding body. 


SLUGOIDS are known in cement works all over the world. CRETOIDS are rapidly 
becoming just as popular, and will have an even greater future. 


HELIPEBS LIMITED, premicR WORKS, GLOUCESTER, ENGLAND 


MAKERS OF FORGED STEEL BALLS, “HELIPEBS,” “CRETOIDS,” “SLUGOIDS,” “CHROMOIDS.” 
Telephone : Gloucester 24051/24052. Telegrams and Cables : “ Holpebs,’’ Gloucester. 
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~ 


ae 


products have a works wide reputation ¢ % ) 


for all industrial 
requirements 


Air Washers and Heaters—Pneumatic Conveyance 


Air Conditioning and Dust Collecting Plant 


DAVIDSON & CO., LTD. 


SIROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND 


LONDON -+ MANCHESTER 
GLASGOW - LEEDS - CARDIFF 
NEWCASTLE - BIRMINGHAM 
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KILN FIRING PLANTS 
FOR ROTARY CEMENT 
AND LIME KILNS 


Illustration shows two of three British “* Rema’’ 

Unit-firing central-shaft Ball Mills installed in a 

British cement factory. Each mill is driven deem 

a totally-enclosed worm-reducer, direct coupled to 
the main shaft of the mill. 


PROPRIETORS: EDGAR ALLEN & CO. LIMITED 
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Zand 14 pounders 


The demand for smaller unit 
packages for home builder 
supplies is steadily increas- 
ing. Bowaters tough, well- 
made. 7-lb. and 14-Ib. bags 
ably answer most of these 


packaging problems. 


JANUARY, 1955 


The Best 
Sewing 
Head 

in the 
World 


Left : The Union Special 
Sewing Head with trol- 
ley for low outputs ... 
Below: ... or with con- 
veyor belt for high outputs, 
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If you know about sack equipment 
you'll know that the Union Special 
Sewing Head is the best in the world. 
And Bowaters, by arrangement with 
the main British distributors, are the 
only paper sack manufacturers in the 
U.K. to supply it. It is fast, robust 
and efficient. It provides secure 
closure for sewn open mouth sacks. 
And its maintenance costs are low. 
It is supplied with a trolley base for 
low outputs and a conveyor belt base 
for high. There’ll be one on Bowaters 
stand at the Packaging Exhibition, and 
someone to answer your questions. 
If you have to pack free and semi- 
free flowing materials in bulk don’t 
miss the opportunity to pick his brains. 


He’ll tell you too about Bowaters Th Habs a ee 
other sack weighing and filling ere are years of reliable service in the Union Specia 

, 7 , Sewing Head. It’s built to take the strain of continuous 
machines—many of them designed in operation over long periods—to meet the most arduous 
Bowaters sack factory on Merseyside. conditions found in practice. 


EWR HEKREKKEKEKHKEKE KEKE KK KRKKEKKEKE KK 


And another of 
the best 


Designed for simultaneous weighing and packing of low 
output ground-rock products, the Bowater 7000 F.C. 
Packer can handle from 3—12 tons an hour in cwts., 
depending on the characteristics of the material. The sack 
holder is mounted on an Avery pre-determined scale. 
Clear weight indication gives simple manual control. 


If you are interested in new applications in 

a your industry for 
"  Multiwall Sacks - Fibre Drums - Corrugated 
7 Containers - Protective Wrappers - Paper Bags 
Come and see us at Stand No. 8, Row S, Empire Hall 


or write to: Divisional Sales Manager, Packaging Division, 
Bowater House, Stratton Street, London, W.1. GRO 4161 
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POLYSIUS Ltd. 
THE BRACKENS ASCOT, a4 ee 
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DAYLOR 
CIRCULAR DUST 


COLLECTORS 


The Mechanism ~~ above is standard and is robustly built 
for 24-hour operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used on Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc, 

With many plants already giving first-class a. our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 
fully auto-scavenging and rapping cleaning mechanism. 


May we help you with your problem? Write or telephone to: 
100 VICTORIA STREET, LONDON, 8.W.1. T : ViCtoria 5677 
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WHITE CEMENT - PORTLAND CEMENT 
AND SLAG CEMENT 
* 


ASBESTOS-CEMENT PIPES 
ASBESTOS-CEMENT SHEETS 
e 


REINFORCED CONCRETE HIGH-TENSION ELECTRIC PYLONS 


* 

SMALL CEMENT PLANTS A SPECIALITY 

Design, Construction, Setting to Work and Finance 
for New Factories and Expansions 


A. CEMENT ENGINEERING CO. 
SOLE AGENTS: WIPOL MERCANTILE CO. 
71 Lincoin’s Inn Fields, London, W.C.2. Cables : Wipolex, London 


fans 
for 
heavy duties 


Regardless of size—no matter what 
type—if it’sa fan for use in the Cement 
Industry contact Keith Blackman. 
Fans for KILN DRAUGHT 
SECONDARY AIR 
CLINKER COOLING 
DUST REMOVAL 
KILN COAL FIRING aie ee 
SACK CLEANING TYPE: ‘Tornado’ 80" dia. HIGH 
CONVEYING EFFICIENCY blower with heavy duty 
BOILER DRAUGHT casing and impeller. 


VENTILATING DUTY: 62,000 c. ft of hoes per min, 
at 4) 5° FE. against 5.7 


Write for the fully illustrated Booklet No. 25/31 


Keith Blackman Ltd 


MILL MEAD ROAD LONDON N17 
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VISCO 


DUST COLLECTION 
IN LIME AND CEMENT WORKS 


Dividends from Dust 


The “Visco”? Dust Collecting equipment at the Bold Venture 
Quarry of The Horrocksford Lime Co. Ltd., Nr. Clitheroe, Lancs, 
is proving most successful in abolishing dust emitted from this large 
plant and, incidentally, increasing output. The dust is collected at 
strategic points by ‘“‘ Visco’”’ Dust Collectors. Since 1951 we have 
supplied, on the instructions of the Consulting Engineers, Messrs. 
Parry & Elmquist Ltd., seven plants. The last set consists of a 
battery ot twelve 42” dia. ‘‘ Visco”’ High Efficiency Cyclones which 
handles the dust from two limestone dryers. 


‘‘Visco’”’ Dust Collectors are in regular 
use in the most up-to-date Cement and 
Lime Works. So successful has this 
equipment proved that repeat orders 
for additional equipment have been 
received from many users. 
* 
Battery of twelve—42” High Efficiency 
Cyclones. Sheeting removed to expose 


cyclones. The Horrocksford Lime Co. 
Ltd., Clitheroe. 


E 


Consult us on your dust problem. Ask for 
“Modern Dust Collection ” List No. 532. Phones : Croydon 4181/4 


VISCO ENGINEERING CO.LTD. STAFFORD RD. CROYDON 


ALSO MAKERS OF WATER COOLING PLANT & AIR FILTERS => 
B 
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HEAVY DUTY GEARS 
FOR THE MAJOR INDUSTRIES 


Employing scientific engineering and 
metallurgical technique, we have, for 
well over a century, built up a reputation 
for the manufacture of heavy duty gears. 
Our products are in everyday use in all 
major industries, and our unique experi- 
ence in design is readily at your service. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 
SALFORD WORKS _ HAMPSON STREET 
MANCHESTER 5 
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8 reasons 
for using 


MAGNECON 


HOT ZONE LININGS 


in your rotary Cement Kilns 


Are not subject to chemical attack at highest 
operating temperatures. 


Will withstand kiln shut-downs without spalling. 
Will not disintegrate from thermal contraction. 
Have better than average hydration resistance. 
Will build up coating very rapidly. 

Are able to maintain coating during operation and 
during shut-downs. 

Will give increased cement production per lining. 
Will save maintenance time and cost. 


MAGNECON is recognised in many Countries as the 
ideal basic lining for the production of Portland Cement. 


CONSETT IRON CO. 


LIMITED 
CONSETT - CO. DURHAM - ENGLAND 


(la a 
TELEPHONES: CONSETT 34! (10 LINES). TELEGRAMS: STEEL, PHONE, CONSETT 
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The amount of air penetrating the bed 
of the FOLAX GRATE COOLER can be 
adjusted independently of the amount 
of air required for the burning in the 
kiln, and the cooler and kiln speeds 
are independent of one another. 


Other features are efficient heat re- 
cuperation, air quenching, effective 
cooling permitting immediate grinding, 
low head room, low power consump- 
tion and small maintenance cost. 


The FOLAX GRATE COOLER—the cooler with horizontal grate and positive 


conveying of the clinker—is supplied by : 


FL SMIDTH ¢ 0. in. 


105, PICCADILLY, LONDON, W.1. 


TELEPHONE: GROSVENOR 4100 (17 lines). 
LEGRAMS: FOLASMIDTH, TELEX, LONDON. 
TH, LONDON. 
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MANUFACTURE 


PUBLISHED ALTERNATE MONTHS. PRICE 1s. A Copy. ANNUAL SUBSORIPTION 68. Post FREE. 
$1.30 IN CANADA AND U.S.A. 


PUBLISHED BY PUBLISHERS OF 
CONCRETE PUBLICATIONS LIMITED  «coNCRETE & CONSTRUCTIONAL ENGINEERING” 
14 DARTMOUTH STREET, LONDON, S.W.1. ‘‘CONCRETE BUILDING & CONCRETE PRODUCTS” 
f “CEMENT & LIME MANUFACTURE” 
peng yr ee “THE CONCRETE YEAR BOOK” 


JRAPHIC ADDRESS : 
CONCRETIUS, PARL, LONDON. “CONCRETE SERIES” POOKS. 
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Portland Cement Clinker as a By-product of 
Sulphuric Acid. 


THE only suitable sulphur-bearing material available in large quantities in Britain 
for the production of sulphuric acid is calcium sulphate in the form of anhydrite, 
of which there are large deposits. Anhydrite can be used to manufacture sulphuric 
acid and cement clinker in about equal quantities. Two experimental kilns for 
operating this process were built in Germany during the first world war, but 
operating difficulties persisted until the 1930’s. Imperial Chemical Industries, 
Ltd., started a kiln at Billingham in 1930 and a second kiln in 1935; these kilns 
now produce annually about 100,000 tons of sulphuric acid and a similar quantity 
of Portland cement clinker. 

In 1951 there was a serious scarcity of sulphuric acid in Great Britain due to 
the fact that exchange was not available to import the sulphur and pyrites from 
which it was made, and Imperial Chemical Industries, Ltd., offered to license 
their knowledge and experience of the anhydrite process to the large industrial 
users of sulphuric acid. Eleven such users formed the United Sulphur-c Acid 
Corporation, Ltd., and Imperial Chemical Industries, Ltd., agreed to act as 
technical advisers for the construction of a factory at Widnes to produce sulphuric 
acid and cement clinker from anhydrite and other indigenous raw materials. 

The anhydrite will be supplied by British Plaster Board (Holdings), Ltd., 


eS 
FF |e, ah H 


Fig. 1.—View of Cement Plant. 
(1) 
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from the Long Meg mine in Cumberland which has been specially developed for 
this purpose. As there is a large demand for cement in the Merseyside area, 
Associated Portland Cement Manufacturers, Ltd., have agreed to buy the clinker 
for the manufacture of Portland cement in a works built for the purpose adjacent 
to the acid plant. The factory will use about 240,000 tons of anhydrite per annum, 
from which about 148,000 tons of sulphuric acid and 132,000 tons of cement 


INTAKE 
HOPPER 
SIDINGS. ae ‘ 


NKER STORE 


GYPSUM 
HOPPER. 


ELEVATOR 
CONVEYOR 


4-1250 TON PREF e lem 
SILOS. ie SR > COOLING 


— TOWER 
| 
i 


oe i 
i200 H.R. 


MILL. 1 
SE 
PUMP 


CONVEYOR. |}! 


SCREEN. FLUXO 
PACKER. 


BURST BAG HOPPER. 


{RETRACTABLE 
— Sy SSSconvevors. 
RETURN ~ : 


\ 


SCREW. 


Fig. 2.—Diagrammatic Arrangement of Grinding and Packing Plant. 
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clinker will be produced; provision is made for a future increase of 50 per cent. 
in the capacity of the acid factory. 

The anhydrite process consists fundamentally in heating a mixture of calcium 
sulphate with materials containing carbon, silica, alumina, and ferric oxide to 
produce cement clinker and gases containing sulphur dioxide which is converted 
to sulphuric acid by the “ contact ’ process. The raw materials used, in addition 
to anhydrite, are coke, sand, and shale. The process comprises the following 
main stages: (a) Preparation of raw materials; (b) production of gas containing 
SO, with simultaneous production of cement clinker; (c) purification of the gas; 
(d) conversion of SO, to SO,; (e) absorption of SO, to form sulphuric acid. 

The anhydrite is delivered dry by rail in wagons of 25} tons capacity to a rail 
hopper and skip hoist, and can either be conveyed to a 12,000-tons storage dump 


Fig. 3.—Clinker and Gypsum Hoppers, Belt Feeders, and Weigher. 


for subsequent reclaiming by mechanical excavator and travelling hopper, or 
conveyed directly to a pair of crushers and elevated thence to a storage bunker. 
The sand, shale, and coke are transported by an angle-hoist to wet storage 
bunkers, from which they are delivered to two rotary driers heated by combustion 
gases from oil burners; one drier treats sand and shale and other coke only. 
The dried materials are taken by a gravity bucket-conveyor to storage bunkers. 

Below the outlets of the storage bunkers are automatic weighers which deliver 
to a pair of belt conveyors. The weighers are electrically controlled and inter- 
locked to supply the required proportions. The two conveyors deliver the material 
to two ball mills, in which the materials are ground and mixed, after which the 
mixture is elevated and delivered by an air-slide conveyor to the raw meal storage 
and blending silos, and thence to the kilns. 

Coal is conveyed from the dump to a storage bunker from which it passes 
from three mills which provide pulverised coal at the firing end of the kilns. 
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The two rotary kilns, each 355 ft. long, are similar to cement kilns except that 
the linings and some details are different. The heat causes the silica, alumina, 
and iron oxide in the sand, shale, and coke to combine with the lime in the 
anhydrite to form cement clinker. The gases leaving the kilns are kept in two 
separate streams, which are cleaned, cooled and converted into sulphuric acid. 
The clinker leaves the kilns through tubular coolers and is received in hoppers, 
from which it is taken by shaker-conveyors to jaw-crushers, and is then elevated 
to automatic weighers. From the weighers it is delivered to bunkers by conveyors 
with travelling trippers, and from the bunkers it is elevated and conveyed through 
an overhead gantry to a covered clinker store with a capacity of 10,000 tons. 


The Cement Plant. 
From the store the clinker is elevated to another pair of weighers, and is then 
conveyed to the adjacent works of the Associated Portland Cement Manufacturers, 


Fig. 4.—Bag Chutes to Retractable Conveyors. 


Ltd., for processing into Portland cement. The cement works (Fig. 1) occupies 
an area of 3-2 acres. The arrangement of the plant is shown diagrammatically in 
Fig. 2. The clinker, having passed the weigher (Fig. 3), is fed by a vibrating 
feeder to a 24-in. belt conveyor and delivered to a bunker with a capacity of 
250 tons. Gypsum will arrive by rail and be discharged by hand at the intake 
hopper and elevated to a bunker of 50 tons capacity or to an open stockpile. 
The clinker and gypsum (about 95 per cent. clinker and 5 per cent. gypsum) are 
extracted from their respective bunkers by gate-controlled belt feeders, the speed 
of the belt supplying clinker being controlled by Adequate Weigher mechanism 
to ensure correct blending and rate of feed. An inclined conveyor discharges 
the blended material directly to the 4-compartment 1200-h.p. grinding mill. 
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Fig. 5.—Retractable Conveyors for Loading Lorries with Cement in Bags. 


The grinding mill is of A.P.C.M. standard construction 8 ft. 44in. diameter by 
45 ft. long, the drive being by a torque-shaft from a 1200-h.p. B.T.H. synchronous 
induction motor through a double-helical double-reduction gear. The ancillary 
equipment includes barring gear, water cooling sprays, a cooling tower, and dust- 
extraction plants. 

The Portland: cement is transported by air conveyor, chain-and-bucket 
elevator, and an air-conveyor distribution system to either of four silos 60 ft. high 
and with a capacity of 1250 tons. Extraction from the silos and delivery to the 
packing plant are also by air conveyors and an elevator. The 12-spout Fluxo 
rotary packer has a capacity of about 120 tons per hour. From the packers the 
bags are discharged to a horizontal loading conveyor and thence by chutes 
(Figs. 4 and 5) to a retractable belt-conveyor for loading lorries. When cement 
is supplied loose it is extracted by air conveyor directly to the lorries. 

The plant is electrically operated throughout, the mill motor being controlled 
directly from the Electricity Board’s 6-kv. 3-phase system while all other services 
are at 415-v. 3-phase, or 240-v. and I10-v. single-phase, through transformers. 
Dust-extraction plants or filters are installed at all essential points and there is a 
vacuum-cleaning system with hose connections at each floor. An office block, 
laboratory, canteen, store, main sub-station, workshops, repair garage, and 
covered standing space for 30 lorries are also provided. Messrs. Oscar Faber & 
Partners designed the reinforced concrete work for the cement plant and the 
contractors were Sir Alfred McAlpine & Son, Ltd. 


Proposed Cement Works in Saudi Arabia. 
IT is reported that a concession to build a cement works at Abquaiq has been 
granted to the Minister of Communications, and that the Minister is negotiating 
with a German firm for its erection. It is anticipated that the plant will use 
gas from the oil-fields 
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Investigation on Closed-circuit and Open-circuit 
Grinding. 


EXPERIMENTS on the grinding of Portland cement clinker, made in Germany by 
H. Bérner, are described in ‘“‘ Pit and Quarry ’’ for July and August, 1954. The 
author summarises the results as follows. 

These observations are based on parallel operation of a compartment mill in 
open-circuit and closed-circuit grinding of Portland blastfurnace cement. To 
some extent the closed-circuit mill grinds selectively, that is it grinds the clinker 
finer than in open circuit, so long as the slag is of high grindability. The mill in 
open cifcuit overgrinds the more easily ground components, producing super- 
fluous sutface by higher attrition of the grinding media. Under these conditions 
the closed circuit produces the ideal particle gradation. 

Closed-circuit grinding permits a simple control of the strength-producing 
surface of the cement by the adjustment of a constant circulating load, whereby 
the influence of. grindability is eliminated. The Blaine-surface is practical for 
control of the fineness of the finished product. Incidental products will appear in 
open, circuit from components of unequal grindability, unless the output is main- 
tained at 1o-per cent. to 15 per cent. below the optimum.. Blaine-surface is not a 
measure of the strength of cement. 

The output does not depend so closely on optimum load-filling in closed circuit 
as in open circuit. 

For the same strengths of the finished cement, the output in closed circuit is 
30 per cent. higher than in open circuit with an easily-ground slag; with normal 
slag the output is 18 per cent. higher, and with slag that is difficult to grind the 
output is probably 12 per cent. greater. This applies to surface areas of 4000 
(Blaine) and higher. The increases in output were obtained even under load 
conditions which were not the best for closed-circuit grinding. 

The grinding temperature is 175 deg. F. to 195 deg. F. for currently used 
finenesses produced in closed circuit. In America the air separator is cooled so 
that the temperature does not exceed 140 deg. F. In open circuit the cement will 
reach a temperature of 250 deg. F. to 265 deg. F. at the end of the third compart- 
ment. The use of rock gypsum alone is, therefore, not possible. 

The present knowledge of open-circuit and closed-circuit grinding may be stated 
as follows. The more different the grindability of the components being ground 
(the harder and heavier being the most valuable), the greater the economy of the 
closed circuit. Conversely, the superiority of closed circuit is less the more homo- 
geneous the materials and the lower the grindability. The additional cost of 
equipment is, in Germany, justified only for cement with surface areas over 4000 
(Blaine). 
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The Shrinkage of Concrete and Mortar. 


In ‘“ Zement-Kalk-Grips ” for August, 1954, the fundamental aspects of the 
shrinkage of mortar and concrete are reviewed, and the following is an abstract 
of the article. 

Mortar and concrete shrink on hardening in dry air and swell on hardening 
under water; with alternating storage, corresponding shrinkage and swelling occur. 
In ordinary dense concrete the swelling under water is only a fraction of subsequent 
shrinkage. With a highly-porous lightweight concrete the swelling can equal the 
shrinkage, but the process is not completely reversible; it slowly ceases as a water- 
insensitive silica framework is established. The shrinkage and expansion of the 
material are associated with its pore structure. Even hardened concrete which is 
generally regarded as dense has dry pore spaces of up to 15 per cent. or more of 
its volume. Air-entraining agents may be used to produce 3 to 5 per cent. of pores 
in fresh concrete, but it may be overlooked that the pore spaces in the dried 
concrete may be three times as great. 

If the mixing water does not escape no shrinkage occurs, and large differences 
may be seen between specimens left in air and others wrapped in waterproof paper. 
Mortar and concrete pass through three states, namely, from mixing to the 
beginning of setting, setting, and the actual hardening. It is customary to consider 
the change in volume only in the hardening stage, on the ground that tensile 
stresses can arise only from restraint of change of volume of the hardened mass. 
It is usually assumed that before setting the system is nearly static, or that there 
is a little swelling. It has, however, often been shown that if a mixture has 
appreciable shrinkage in the hardening stage, the shrinkage while it is soft is 
many times that of the shrinkage when hard. Volume shrinkages after one day 
of 2:8 per cent. for Portland cement and 11-1 per cent. for high-alumina cement 
have been reported. Since a linear shrinkage of I per cent. corresponds to only 
0-3 per cent. by volume, it is surprising that these considerable changes in the 
unset state do not have appreciable practical consequences. 

The heat of hydration becomes active between the initial and final set. In 
general there are two cases (rt) when the heat of hydration is small or can be 
quickly dissipated, and (2) when the heat is considerable and causes expansion 
to exceed the shrinkage. Shrinkage after the final set, which increases with the 
time of exposure to the air, is measured as the normal shrinkage, while the con- 
traction of the soft or semi-soft mass is ignored, largely because tensile stresses 
under restraint are absent. The maximum temperature of hydration normally 
occurs while the mixture is hardening, and from that time onwards the restraint 
causes tensile stresses. Curves of shrinkage with time differ according to the nature 
of the cement, the proportions of the concrete mixture, and the pore structure. The 
cumulative shrinkage increases very rapidly in the first two or three months, 
followed by a very small and indefinite increase for about six months, and later a 
rather greater steady increase. 

Although restraint of the soft mass cannot cause tensile stresses, as in the 
case of the hardened mass, experiments have shown that porosity and a pre- 





Pace 8 CEMENT AND LIME MANUFACTURE JANUARY, 1955 


disposition to cracking can occur. Hardened neat cement prisms, moulded under 
conditions capable of imposing restraint, have a predisposition to cracking in 
tension to an extent which is inversely related to the humidity of the atmosphere 
surrounding them in the wet state. 

The curing of test specimens should resemble as closely as possible those 
prevailing in concrete construction. They should be kept moist for seven days 
but not immersed. Immersion causes swelling and consequent shrinkage which 
differs greatly, and can reduce the initial shrinkage so much that a rapid-hardening 
cement with high initial shrinkage may appear to have less total shrinkage than 
other cements which in fact have smaller initial, as well as smaller total, shrinkage. 
It is recommended that measurements should be started as soon as the material 
is hard and that the specimen be maintained at 60 to 65 per cent. humidity at 
20 deg. C. and that a shrinkage-time curve should be plotted in all cases. All 
specimens must be the same size and shape. 

The magnitude of the tensile stresses caused by shrinkage depends on the 
modulus of elasticity, which depends on the factors influencing shrinkage. Increase 
in the water-cement ratio increases shrinkage but decreases the elastic modulus 
as well as the strength. Increase in cement content increases shrinkage, but also 
increases strength and elastic modulus. Greater stresses are likely to be caused 
by shrinkage due to excess cement than to excess water, especially where the 
cement is of an inherently shrinkable type. 

The shape of shrinkage curves gives some cause to doubt whether water curing 
is desirable in practice. Whatever the age of a specimen, very abrupt shrinkage 
occurs immediately the specimen is placed in air. It is better to preserve the 
excess water in the mortar or concrete as long as possible and to let it dry out 
only very slowly. Then shrinkage will be so low that, even if it is restrained, 
the stresses will be largely dissipated by creep. Shrinkage curves have been 
obtained using four different cements and two different water-cement ratios 
(0-45 and 0-65) in mortar prisms, measuring 16 by 4 by 4 cm., stored in air of 
constant temperature and humidity. All the shrinkages were greater with the 
higher water-cement ratio, and two of the cements had notably greater initial 
and final shrinkages than the other two. 

Tests for cracking were made on the same eight mortars. The specimens were 
stored at 3, 19 and 35 deg. C., and tested at 7, 56, and 365 days by the thermal 
expansion of a metal stretcher at 30, 50, 70, and 100 deg. C. successively. All the 
mortars stored at 3 deg. C. were sound. Mortars stored at 19 deg. C. from two of 
the cements were sound. All the mortars stored at 35 deg. C. cracked at an early 
age, more so with two of the cements. Tensioning at 365 days produced some 
new cracks in specimens stored at 3 deg. C. and many new cracks in specimens 
stored at 19 deg. C., while the specimens stored at 35 deg. C. were already so 
cracked that few new cracks were formed. Increase in the water-cement ratio 
from 0:45 to 0°65 did not have much effect in causing earlier cracking. 

A quantitative measurement of “ failure marks’ was made in the case of 
storage at 19 deg. C. Every crack appearing during storage without tensioning 
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Vickers 
Mills— 


Closed 
Circuit 
Grinding 


Though a ‘closed circuit’ 
makes it easier to control 
production to a specific 
fineness, consistent ac- 
curacy depends upon the 
plant being reliable. The 
trouble-free running syno- 
nymous with Vickers mills 
demonstrates, in fact, that there is no 


VICKERS-ARMSTRONGS substitute for skill and experience 
LIMITED backed by manufacturing capacity. 


VICKERS HOUSE - BROADWAY LONDON swi 


SHIPBUILDERS - ENGINEERS - AIRCRAFT CONSTRUCTORS 
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DIAMOND SPLICING MOST USED 
METHOD - gives strongest joint 


The final stages oj overlapping the splice 
to ensure perfect fit and alignment — 
carried out by the Goodyear mobile 
splicing unit service. 


DIAMOND SPLICED 
GOODYEAR BELTING 


The diamond splice, developed by 
Goodyear, is recognised as the most 
satisfactory method of joining conveyor 
belting. 

Installing a Goodyear conveyor belt, 
made virtually endless by the Goodyear 
Diamond Splice, is the surest way of 
lowering cost per ton. To back up their 
recommendation, Goodyear operate a 
mobile splicing unit. This service is 
staffed by a team of craftsmen, equipped 
for on-the-spot splicing anywhere. 
Furthermore, specialists are available at 
Wolverhampton to assist or advise you 
in the choice, installation, maintenance 
or repair of Goodyear Industrial 
Rubber Products. For further informa- 
tion write direct to Dept. D.5, The 
Goodyear Tyre & Rubber Co. (G.B.) 
Ltd., Wolverhampton. 


GooD 


Outstanding benefits of the Goodyear 
diamond splice: 


8 Complete freedom from tearing or pulling out. 
2 No gaps through which to spill fines. 
3 There is no tendency for the ends to drift 


while vulcanizing the joint; the belt is in 
perfect alignment. 

At any cross section through the splice, only a 
small part ¥. a single ply is lost to tension, 
resulting in high joint efficiency. 

Greater strength at the joint frequently maltes 
it possible to reduce the number of plies, 
increasing the flexibility of the belt and 
reducing its cost. 

The Goodyear method ensures even distribu- 
tion of tension at the belt ends, which is much 
more important than the strength of the splice 
in straight tension. 


7 The diamond splice — a smooth joint, with 


no impact on pul 


leys, idlers and scraping 
devices. 


S Fastener bending stresses are avoided, and the 


belt wraps the pulleys as closely at the splice as 
at any other point. 


9 Heat deterioration of the belt, due to fasteners, 


is eliminated, 


INDUSTRIAL RUBBER PRODUCTS 
CONVEYOR BELTING -V-BELTS - TRANSMISSION BELTING - INDUSTRIAL HOSE 
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was awarded 365 marks divided by the number of days before it appeared, and 
each crack resulting from tensioning was awarded marks calculated from roo deg. C. 
divided ty the temperature required to cause it (by expansion of the metal of 
the stretcher). The sums of the marks for each cement were in about the same 
ratios as the areas under the shrinkage-time curves for the corresponding cements. 
This suggests that the cements with the greatest tendency to shrink are also 
those which crack most readily. 


A British Symposium of Cement. 


THE Proceedings of the Third International Symposium on the Chemistry of 
Cement, held in London in the year 1952 under the auspices of the Building 
Research Station of the Department of Scientific and Industrial Research and the 
Cement and Concrete Association, are now available in book form. The volume 
comprises 870 pages, and the price is 60s. The contents of the volume are as 
follows: 

The Early History of Cement in England, by P. Gooding and P. E. Halstead. 
(Discussion by R. H. Bogue). 

The Tricalcium Silicate Phase, by J. W. Jeffery. (Discussion by E. Burke, 
A. A. T. Metzger, H. O’Daniel, F. Ordway, G. Trémel). 

The Dicalcium Silicate Phase, by R. W. Nurse. (Discussion by M. A. Bredig, 
Mrs. A. M. B. Douglas, Mrs. L. Heller, W. L. de Keyser, A. A. T. Metzger, T. 
Thorvaldson, G. Trémel, H. Zur Strassen). 

Tricalcium Aluminate, by Fred Ordway. (Discussion by J. D. Bernal, W. H. 
Eital, N. Yannaquis). 

The Ferrite Phase, by G. Malquori and V. Cirilli. (Discussion by F. Gille, 
H. G. Midgley, T. W. Parker, M. A. Swayze). 

The Alkali Phases in Portland Cement Clinker, by Terry F. Newkirk. (Dis- 
cussion by F. Gille, R. W. Nurse). 

Interstitial Phases in Portland Cement Clinker, by Herbert Insley. (Discus- 
sion by E. Burke, W. C. Hansen, A. A. T. Metzger, T. W. Parker). 

Studies on the Constitution of Portland Cement Clinker, by R. H. Bogue. 
(Discussion by J. H. Welch, H. Zur Strassen). 

The Structures of Cement Hydration Compounds, by J. D. Bernal. (Discus- 
sion by P. M. de Wolff, A. Grudemo, Mrs. L. Heller, F. M. Lea, Miss H. D. Megaw, 
Miss A. E. Moore, W. H. Taylor, E. Thilo). 

The Reactions and Thermochemistry of Cement Hydration at Ordinary 
Temperature, by Harold H. Steinour. (Discussion by W. C. Hansen, R. Hedin, 
G. L. Kalousek, K. Koyanagi, P. Loguet, G. Malquori and V. Cirilli, R. W. Nurse 
and H. F. W. Taylor. 

The Reactions of Cement Hydration at Elevated Temperatures, by George L. 
Kalousek. (Discussion by G. E. Bessey, W. L. de Keyser, R. W. Nurse, H. F. W. 
Taylor, T. Thovaldson). 
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The Physical Structure of Cement Products and its Effect on Durability, by 
F. E. Jones (discussion by J. W. Harding, T. C. Powers, J. H. P. Van Aardt, 
H. E. Vivian). 

Chemical Aspects of the Durability of Cement Products, by T. Thorvaldson 
(discussion by G. Batta and J. Baiverlin, L. Blondiau, H. K. Cook, R. G. Franklin, 
P. E. Halstead, J. H. P. Van Aardt). 

The Constitution of Aluminous Cement, by T. W. Parker (discussion by 
J. Brocard, W. L. de Keyser, C. Goria and A. Burdese, W. C. Hansen, Mrs. L. 
Heller, P. L’Hopitallier and Madame L. M. Assaud, Mrs. C. M. Midgley, H. G. 
Midgley, T. W. Parker and J. F. Ryder, T. D. Robson). 

Slag Cements, by F. Keil (discussion by P. Janssens, T. W. Parker, P. Pirotte, 
A. O. Purdon, T. E. Rule, N. Stutterheim). 

Expansive Cements, by H. Lafuma. (Discussion by H. Andrews, H. J. Cowan, 
F. Gille, C. Goria and M. Appiano, P. Hakanson, E. V. Meyer). 

Oil Well Cements, by W. C. Hansen. (Discussion by E. Burke, H. H. Steinour). 

Masonry Cement, by Charles E. Weurpel. (Discussion by J. Brocard, W. C. 
Hansen, P. Mason). 

Recent Developments in the Design and Construction of Concrete Structures, 
by A. R. Collins. (Discussion by C. L. a’Court, W. C. Andrews, E. Burke, N. 
Davey). 

The Influence of the Fineness of Cement Raw Mixes on their Burnability, 
by T. Heilmann. (Discussion by J. C. Gullen, P. Hakanson, S. Nagai, C. C. Skou). 

Thermodynamics of the Cement Kiln, by H. Gygi in collaboration with F. 
Guye. (Discussion by J. Calleja, R. J. Davies, C. Goria, F. Guye, M. J. M. Jaspers, 
K. Meyer and H. Wendeborn). 

Development of Cements for Special Uses in the United States, by Myron A. 
Swayze. (Discussion by R. R. Hattiangadi). 


New Cement Works for Angola. 
Compantria de Cimentos Secil do Ultramar has been formed, with a capital of 
20,000 contos, to manufacture cement in Angola. 


New Cement Works in Brazil. 
The newly formed Cia. Mineira de Cimento Portland S.A. proposes to build 
a cement plant near Matosinhos some miles north of Belo Horizonte if a loan or 
long-term credit can be obtained for the supply of machinery. The Cia. de 
Cimento Portland Pitangua S.A. is to produce cement at Pitangui, west of Belo 
Horizonte. 
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Will 


Linings 


We manufacture every type 
of mill lining complete with 
manhole doors and frames. 


We also make wear-resisting 


castings for many applications 
in gas works, shot blasting, 
coke crushing, mining 
machinery, etc. 
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REFRACTORIES for 

CEMENT & LIME WORKS 


High Temperature Insulating Bricks 
‘‘PEER” Air-Setting Refractory Cements 
“R’’ Quality Firebrick for lower temperature work and resistance to abrasion 


E. J. & J. PEARSON LTD. 


STOURBRIDGE, ENGLAND 


“THE CONCRETE YEAR-BOOK” 


Edited by Oscar Faber, C.B.E., D.SC., M.INST.C.E., and H. L. Childe 


1 oe 5% EDITION NOW READY 
° BY 
1128 Pages. Price 7s. 6d. (rost 8s. 9d.) 

In the HANDBOOK Section is presented in concise and convenient form specifications 
and information of everyday use to designers and contractors. Complete memoranda and 
data and many tables. 

DIRECTORY of the concrete industry, classified under different headings for ease of 
reference. List of trade names and brands. 

CATALOGUE of the businesses or products of more than 700 firms connected with 


or catering for the concrete industry. Invaluable te anyone seeking contractors to carry 
. Out special kinds of work, or a machine, material, or product for any purpose. 


PUBLISHED BY 
CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.1 
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The Cement Industry in Belgium. 


In the year 1939 there were in Belgium 19 cement factories for making 
Portland cement, three for only metallurgical cement, and five for Portland and 
metallurgical cements. In 1938 the total production of these works was 3,800,000 
tons of Portland cement and 400,000 tons of metallurgical cement, representing 
about Io cwt. per head of population. 

The task of modernisation and re-equipment after the war is now largely 
completed. The cost of long-distance transport of raw materials had become a 
serious handicap for works some distance from their source; this particularly 
affected the works in the north of the country, and much production has therefore 
been transferred to the east. Cimenteries et Briqueteries Réunies closed its 
works at Niel, Ravels, Beerse, and Turnhout, and opened a new factory at 
Lixhe-lez-Vise. S.A. Cannon Brand is gradually reducing the output of its 
Burght works and moving its production towards the Banc de Vise, under an 
agreement with the S.A. des Ciments Portland Liegeois and Ciments de Vise, 
whose Haccourt works is being enlarged. The result is that annual production 
in the east of the country is now over 1,000,000 tons, to which must be added 
the production of the S.A. John Cockerill and the S.A. Ougree Marihaye works. 
In the south several factories have been re-equipped, mainly with the aim of 
increasing economy rather than capacity. The total productive capacity of 
the cement works in the south exceeds 2,000,000 tons per annum. In the Tournai 
district the cement companies have increased their capacity to about 1,500,000 
tons. The total capacity of the Belgian cement industry is now more than 5,000,000 
tons, of which about 2,800,000 tons are used in Belgium (about 6} cwt. per head of 
population) and the rest exported. : 


The Cement Industry in Japan. 

The Japanese Government has prepared a plan for the extension of the cement 
industry during the next three years at a cost of 31,000,000 yen. It is reported 
that the industry is now working to full capacity and that the export trade is 
good. 

It is estimated that the output of cement in Japan for the year 1954 was 
10,700,000 tons, including 8,460,955 tons of Portland cement, 83,088 tons of 
pozzolana Portland cement, and 192,000 tons of blastfurnace Portland cement. 
The total compares with 8,740,773 tons in 1953, 7,095,743 tons in 1952, 927,140 
tons in 1946, and 6,199,724 tons in 1939. 
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The Polish Cement Industry. 

It is estimated that by the end of this | 
year the production of cement in Poland 
will be 160 kg. per head of population, | 
and that the Polish proportion of the 
world’s production of cement will be 3.3 
per cent. compared with 2.7 per cent. in 
1953 and 2.3 per cent. in 1938. Produc- 
tion of lime this year is estimated to be 
70 kg. per head of population. New 
cement works have been built at Odra, | 
Opole, Wierzbica, and in the Lublin 
district. A second cement works at Wiek 
is nearing completion. The plant at the 
Wierzbica and Opole works has been | 
supplied from Russia. 


Proposed New Cement Factories in Iran. 
The Commercial Secretary at the 
British Embassy in Tehran reports that 
the Seven-years’ Plan Organisation 
urgently requires two cement plants, one 
at Manjid. The orders for these plants 
have a high priority. As part of the 
general policy of encouraging private 
rather than State enterprise, it has been 
decided to try to obtain the necessary 
capital from industry. If the response is 
satisfactory, the Organisation would raise 
the necessary foreign exchange but 
would leave the private firms concerned 
to arrange the purchase. If private firms 
cannot be interested, the Organisation will 
apparently carry on alone: it appears 
likely that they would call directly for 
tenders. Further information may be had | 
from the Commercial Relations and Ex- 
ports Department of the Board of Trade | 
(reference CRE/7175/54), Horse Guards 
Avenue, London, S.W.1. 











MISCELLANEOUS ADVERTISEMENTS. 


: Produced in Sheet Steel 

SCALE OF CHARGES. in all thicknesses from 21 
Situations Wanted, b ade word ; minimum 75. . gauge to 3”. For easy 
mber Is The engagement of p handling, all products 
advertisement are packed in bundles of 25 or 50 
sea ee Vacancies da word pee according to weight and marked to 
the Sth of ee seen of publication. - Coane SO. 


WANTED 


SOLE MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 





Rotary kiln wanted. About 1oo ft. FLOUCH GARAGE and 
by 7 ft. diameter. ENGINEERING COMPANY 


Offers to Box 1332, Cement and Lime 
Manufacture, 14 Dartmouth Street, 
London, S.W.1. 


HAZLEHEAD near SHEFFIELD 
YORKSHIRE 
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Technical advice and assistance 
on the selection and application of 
refractories are always available 
on request... 


GENERAL REFRACTORIES LTD 


GENEFAX HOUSE SHEFFIELD 10 Telephone SHEFFIELD 31113 (6 lines) 


250 
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Continuing Dry... 


But that’s what you often need when it comes to 
clays, ores, sand, coal, stones, minerals, etc., 
and the best way to remove moisture at the 
lowest ultimate cost, with high thermal efficiency, 
low running costs, and few 
repairs, is by using a Stag 


Rotary Dryer. 


To Edgar Allen & Co. Ltd., Write for catalogue, using request form. 
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